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400.. ACCESS IS MADE FROM EXAMINEE UNIT (101) TO WEB PAGE OF 

TEST MANAGEMENT SERVER (104) ESTABLISHED ON INTERNET (103). 
AFTER AUTHENTICATION PROCESS, INTENTION TO TAKE 
EXAMINATION ON WRITING OR SPEAKING IS NOTIFIED. 

401. ..IN RESPONSE TO THIS NOTIFICATION, THE TEST MANAGEMENT 

SERVER (104) SELECTS A WRITING OR SPEAKING QUESTION FROM A 
QUESTION DATABASE (105). 

402...WHEN A QUESTION TO BE PRESENTED IS SELECTED BY THE 
TEST MANAGEMENT SERVER (104). THE SELECTED QUESTION IS 
TRANSMITTED VIA THE INTERNET (103) TO THE EXAMINEE UNIT (101). 

403. ..THE TRANSMITTED QUESTION IS PRESENTED TO THE EXAMINEE 
VIA DISPLAY (208) IF THE QUESTION IS IN A TEXT FORM OR VIA 
LOUDSPEAKER (AUDIO I/O DEVICE (209)) IF THE QUESTION IS AN 
AUDIO FORM. 

404... EXAMINEE ANSWERS THE QUESTION BY TYPING IN A SENTENCE 

OR SPEAKING IN AN AUDIO FORM. 
405... TEXT FILE OR AUDIO FILE CONSTITUTING THE ANSWER IS 

TRANSMITTED VIA THE INTERNET (103) TO THE TEST MANAGEMENT 
SERVER (104) AND STORED. 
408...MARKER UNIT (102) ACCESSES THE WEB PAGE CREATED BY THE 
TEST MANAGEMENT SERVER (104). WHEN A REQUEST IS MADE TO 
TRANSMIT ANSWERS ACCUMULATED IN THE TEST MANAGEMENT 
SERVER (104) FOR MAKING. A PREDETERMINED NUMBER OF ANSWER 
FILES ARE TRANSMITTED TO THE MARKER UNIT (102). 
407...MARKER MARKS THE ANSWER ACCORDING TO A METHOD 

BASED ON PARTIAL POINT MODEL. 
408...THE MARKING RESULT IS RETURNED FROM THE MARKER UNIT 

(102) TO THE TEST MANAGEMENT SERVER (104). 
409... THE TEST MANAGEMENT SERVER (104) SUBSTITUTES THE 
PARTIAL POINT RECEIVED FROM THE MARKER UNIT (102) IN 
EQUATION 5 TO OBTAIN A LIKELIHOOD FUNCTION. THE OBTAINED 
LIKELIHOOD FUNCTION IS USED TO ESTIMATE ABILITY 9. 
410.. AFTER THE ESTIMATION, IF NECESSARY. THE VALUE OF THE 
ESTIMATED 0 IS CONVERTED INTO A POINT APPROPRIATE FOR 
COMPARISON WITH OTHER TESTS. 



^ (57) Abstract: There is provided a test system capable of giving a partial point in addition to the binary evaluation of correct/incor- 
(s^ rect in an English achievement test or the like. The test system includes computers (101, 102) having I/O devices (207, 208) and a 

O network (103) such as the Internet. Estimation of an item parameter and ability utilizes a partial point model obtained by modifying 
the conventional item reaction theory. 
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In this partial point model, a partial point is assumed to be composed of a correct/incorrect average of a plurality of items having the 
same parameter. By using this test system, it becomes easier than in the conventional system to control a test of a question form which 
is difficult to be judged only by correct/incorrect and requires a partial point such as writing and speaking in a foreign language test. 



(57)g«j: *§wiiz&zt* mm*T* hU£izt$i*xmm<D2mtoKwmtzrtv#<u#mM$5-z.z&i!iL2: 

rT«I=T**X h • isXTl*&m&iZ*l&o C())fX(--->XfA-cli, Xmttmm. (2 07, 2 0 8) 

>b?a.-* (ioi, 102) t4>*-*v hfc£(D*<y h?— y (103) ttfmmtti* jsba^.*-** 



WO 2004/029906 




PCT/JP2003/012252 



h use 3fe «k y *>®v6<t2 tiftmm-cnm. nm&tfmm-fZTKb • 

is sutii, mxu, mm&mm i&mntt<o&mi m^mm. 2002$) <o 
6m&&7niz*n*ti-f&&iteMWL&**x*>nT^z>o tuts* Txhrnwazn 

iTZTX h tit. m*T* bfizVCtaK * /CaS^ lc It Stttefc^figffctegfc 

TJItt0yicBPUfcliti«-r<5l8iic(i, r@gj Tiifc< rppisj , r«^#j rii 

ham*, m&&< fflu£ftTu*#, *ne>ft£isii;&<s&#am 

1 



10 



WO 2004/029906 PCT/JP2003/012252 

mxu. mK&m2ntcmafcwm&<Dn®m-?s>zmmftfflm insist 
mmAnmn mmmm. 2 0 0 2*) ©mi 6Kfc:(*;&<D«fc5fcffiiat*<&*. 

* Titans n*. i^-ottK#*msi^-r*Brfiii4A<**^e.i5i DUB©** u 

15 <*nfc*&ii£ sitae <t#T#<5. co^ii^Br^ic^-a^^ h^iB^^ic it* 
Amnesia?-* v^^A^ramrs&Ji^T^utf. •••sigjSifji'T*^, j 

1$HI! 2002-00673 4^^«lC(i, tiill# $ IJitE S £ 

tt*** tr-^fcifii, =] > if=L-^mjtmT7, h (cat) ictsnftoci 
^is^-c*-5o mz.it. ±m<D&M 2002-00673 4^^«ic^^$tiT 



2 



WO 2004/029906 




PCT/JP2003/012252 



m.ztiftr$miz&m-fzt «te> iz, «?g;&<iEgi© u-rna>© 2 fitT& 3 c«>: 

5 

CO«k5ft^3|5l<D2ffi(D)»g* ; figt5CATi:liS«:y, g|i# 
W££^A*<fc ^fcJSja^i^-rSx* K • '>7fAt*ot, L^t>» ft*© 
fftlgJEJfctxJU^JSai&^ET^Uefc y fc(*aj&Mc§fncgR#^.£©#i31£pTfl6lc 
10 f h • v*^A;&tf-*-©$iJftl:fr;££itet-r<5C<i:£B Wit 

h h^-^^LTIftfESS 1 ©□>tfa.-*<i:iSiia<*nTfc 

* # ^ 6b «i £ * n t t \ <s it & © m m # te m. s n mm ? - * * - * t iz «t o x m 
astu i A<o&8im\z n Hom«aiiL, msstifc n pj(DiBiaic*fr<5ii& 

•5. ^tib^x (1) we»i ©a >tra-^«>&a«*nfc'j 

20 ^I7MCI5SL/T, 1 ^ j ^ n T&ftNH j Izij 1 i UT 0 ^ r , ^ 

1 T r j *fF§f 5i«-CS^Stl? * n Fol © Fnl S £ it* IE F>S] S - 
^^-^^6SJRUmHES^ 1 ©a > tT a. - * IC 2§ « "T * ¥ ift <!: » (2) iftfEF=1S 

T-f<-xfr*>&iR2nm&m 1 ©□ ve^-* icsttfisn/siFpisic** urn* 
tern i ©a >tfzL-^^e>iSiii$nfc»^*iEti-rs<i?^iEit¥^<»:, o> 
25 iE^2©3>tra-^^e>2im$nAcu ^xx hic/sguT, B&iEfisgfEit^B; 
\zftfez nr^zm^ zmfria i^mum 2 ©□ > tf a-* ica«-r*^»i:, 
(4) efrism2 ©a >tfz.-*izmmznitM&izttUT!*z.*>tifz^ftn£L r 

J «rttC*2©a>ei-^*»6S(ILE1fr*ai4>»j«E«¥lfl!i:» (5) ffiT 
fE«#»jSKtt¥«lcE1t«* tlT I \ £ r , <fc MEBir- * ^ - * ICiE 



3 



WO 2004/029906 



PCT/JP2003/012252 



&&m<D&* e zmfc-tzmnmizmf&tzmz-T^Zo f ux, (5) ©mriE 
ti^ms^ifticfct\T(i t p, ( e ) 14* S5#?#£ r , &hb j i:swt»ot 

7— ^ \Y 

' l+exp(-£>a ; (0-6.)) 

[&2] 

^(e)-^/('->(^(e))+(i-o)in(G ; (0))) 

15 ±IE03»5tl tl/TSlStltOSP, (0) <DHi&JISf4iii£<50>J^-e& U , 

CdT;±ifr^£l4, Sa;RI«I^>a: *><OI4. Si*##Fo1® j lC*t UTBm* £ 0 

(D £ W JS J5 14 m. ffl V £ t » <!: I* o M T & -5 . 
20 W. Ic x *K0!fc,J:6 7-:* h • *>^T-AICj:n(4» ftRHCfiia&tl<3ma j (C*t 
f * Sfl # ?H £ r, # P «E W « Ck <D IE St H S tf> ¥ ^ I c J: T m $ tl T l \ S m S lc 

£<J5 flirt a &tej£TZ>z\£tf-5imx$>&. 



4 



WO 2004/029906 PCT/JP2003/0 12252 



5«t5ic m&toti:ffim(D®v m\s\3\&-e&z sj&mm-rzct fc^-eas. 

- * ic ft £ IB IE iii as <!: mrlfi A SI <fc ft^tlWJS ft *i £ mi* Art 
5 CifcEm"?**. CcDii^lC |± % 1 <D □ > t? zl - * (C fc U 

■r * tr - * > 9 o ft m t> as m w ^ t. ts. s . 



20 @4li, *3S«Blc ^SS/^^A^fflOfc-^* hH«SW«lg*^-r;7ltnSTfe U , 

-r s s s* ;& ^ © n -t * # ^ $ n t t, \ -s o 

25 

s=5, 10, 20, 4 0 <Di§^ lc. ft fc£tl1zm&6*1fi£&mft1fiii<D6ttiiM 



5 



WO 2004/029906 




PCT/JP2003/012252 



sullies j(o«is^(OjafflffijTfe*. 

5 

?s w £ n m + z ft «> <o m & <o & m 

0©fii/f(t^Wl-5<i:tN5Si*T»5. C(D^E T^UTIi, Si*##Pp < i® ICIEST -5 

10 5t^«. &&m<Dm*jzm-t tftmzttmttvzrt 1 ? tzm^ 

15 [&3] 

P y = l| 6; ) ^ 

cct. xii, i #Poi!§ j iciESt-^^efi 1 , m&tzuziz o 

20 -So 

[»4] 

y 

P (5) lilBtit 3 O^JZKOiESIS^-Cfe y » Q (0) (i^SJt sgo * y 
1 - P (0) JIB /ESS »St4 03tSL B (0) 0)§^f|$4 

6 



WO 2004/029906 




PCT7JP2003/012252 



**sm n (l b (©) ) 0 t^-at sa>e>-e&s. 

i*. ai4fl)y5-sEax l itistfo(02i^ittA<. o a>e 1 £t<d 3 o 

JU±©|g&©fiI (0J;ll£, 0, 0. 2> 0. 4, 0. 6. 0. 8, 1 (D 6 Z> <D 
fit) £HJt<5C ££i*§-r Si** i £> P>1I j lc *t "T S gP5M#£ * r , , £ + & 



f«sj js a £ ti ^ -r s <t & m ? * . 



[»5] 




7 



WO 2004/029906 




PCT/JP2003/012252 



C»6] 

L* ft ) = nfpf ft w ft ) - fl^ ft ter 0 ft ) 

[&7] 



4 ft ) - - ^|n^ ft ft ' ft )Q) •* ft ) 

[»8] 




<hfclt(f, L part (0) t L B * (0) £lifl53£±^ liift^. /t^/ 
£ott<5 £?fc*>f SB III Uli, t*S12iS @ (Of^TOllJSIS^lcllI 

»5t8^e>. m7K<D\s\&s .zmmz-Gn 

[&9] 



8 



WO 2004/029906 




PCT/JP2003/012252 



^ -2 5 { r > ln ( p /( e )) + ( 1 - r /) ln (Gy(«))} 

7-1 

6M$n5itnil SUf i £J:£|!l)a j © £ li ;* O <k ? icatst-r* c ii 

10 [ft 1 0] 

-c&< , r«is j wmmm j icg-r sti^ic i± a 2 , = o ftat i o ic*h\ 

15 [ft 1 1 ] 

£22Sfl 2 JglipgBP J f 2 tHt§?PT*5^, S CD H £ t£ © 

<Dft&&?x&ttm&tuTit!:m-rzz\£\z{z-*W'£i*te[.\ 0 mmumcommiz 
&«hhich uT*mw&mm-rz<k. vtzi&m&'a? z tit. jaiK/fcuncois 



9 



WO 2004/029906 



PCT/JP2003/012252 



[&1 2] 

^ft)-nf[i?(»>s*(«) 

y * 

0 JiB/t^-^m^-r*. »5t i 2 ©jttiitesiu, sua me j 

[»13] 
[»M] 

CSSl 6] 
[»17] 

F t ln(P 4 ) = (P + AP t )ln(p + AP t ) 

a (p + AP t )^ln(p) + AP t xij 
■ P In (F) + &P k In (F) + AP k 

[IBM 8] 

1 0 



WO 2004/029906 



PCT/JP2003/012252 



(l-P t )ln(l-P t ) = (l-F-AP t )ln(l-P-AP t ) 

.(l-P-AP^^l-Pj-AP.x^} 

«(l-P)ln(l-P)-AP t -AP t ln(l-P) 

#fi£a-f*. »iU 7S^1 8£j&xt1 4ICftAU, 
[84 1 9] 

JAP.-0 

[»2 0] 

£ (^))-|{^(p) + (l-F)ln(l-4 + ln^j|AP, 

= |{pin(p) + (l-P)ln(l-P)} 
= 5{P!n(p)+(l-P)ln(l-P)} 

©nigs^ii/^ (= s ) i^^u/bii^. »xt 9 (DiEm<Dmmz&3. i s<d 

[»21] 

G/(e)=i-P y (0) 

[»22] 

^ -|5{r.ln(p,(e)) + (l-r ; )ln(e,(e))} 

tfc*. ±5t<fc y ^3£©S(ttPois j ic sty tbu, *fcgp$m£i 

[&2 3] 



1 1 



WO 2004/029906 



PCT/JP2003/012252 



-ln(p). 



In(l-P) 



[ft 2 4] 



: (^p««0)) = - 



/J 



^{iln(p)x|p t+ ln(l-^)x(l-I|i>j' 
= 5 {pin (p) + (l - P)ln (l - P)} 

[»2 5] 

*(^(y)H(W)) 

[»26] 



1 2 



WO 2004/029906 





PCT/JP2003/012252 



part 



-% s A r M p Ao)Hi- r MQ,l?))) 



mile, gP^^ > ^§^*^^IBc©iE^Fa^jSWS^£^fi|-C*S^^lc:^t^T%lir<5. & 

S-tfitFoUSB;^ ri. «fc< fcriiSSj T2. ^fcxii* 
<5J T3. *^fcT(*£6>fcl\j T4. £^>fc< &Tli£ £>;5:UJ CD 4 



[&2 7] 



^ («) = pj (n In(i5 )ln(e y (0))) 

7=1 



1 3 



WO 2004/029906 




PCT/JP2003/012252 



<5fc«>fC, &ls]g£ x tt54^(jc-i)/3 iSEfiil/T l"o. 1/3 , 2/3 . U 05 4 

10 #e>» £:<!:xJi, $S£#<&fPfflIiigm#0 % 0. 5, 1 ©3SfiTaasnsoT 
W&&£t3iZo m C 3^P&OgP^m^TfeoTfc 0, 0. 5, 1 <*: CK 0. 7 5, 

1 . 0 <D#^mmtemtiiZ.$ii6im&&wi~m&mE ©igiSMcj; y its <to 

15 5iR^^e>tttSiSU»2T^#w/t^->^^i;-5 < !:li#7Llc< <, <fcy*£/j: 

^isust^is^-r-s^s^^sfc'^^.fci^if 0. 0. 25, 0. 5. 0. 7 

5, 1. 0 $jgL 4 £*f;t£i§^-e&-5. 

SIS4IC, ^#*#£#£&(&iE^2fiiftg<&¥^fiI-efc< . S!jH«(DW^ J: 5 

20 r A<m + i epgT^^i^ 2 mvmmm s a> e> c H*m&-r <5fc«> (cans 

1 4 



WO 2004/029906 



PCT/JP2003/012252 



^tnsnsai, WLmi&tfi&<iz% £TAmffi&±irz^ 13. z.izt. 

<5i§£lcli, Z (D &m -C l*mm I, &&*&£.£{*&&£ 13. z. 
£*i£-f£. PolS j OSP^^^Ii. iil2(DFomiclII<£1-£&£tt&fflII<&3gyjI 

^^it^i*Q j=i- p j £tz <ja±gp$M# .cotta^attn 

If, SP5i-#^RAtO,l/m,2/m, - ,l*<!:*5S^P m (i? = r|0)(i 2 JS5i-fli 
[»28] 

p m (x=x\e)= m c x PJQ7- x > x~0X.~,m 

[&2 9] 
[»30] 

F(r) = P(/? = 0) + P(# = ]//») + •• +P(7? = r) 

[3*3 1 ] 

KSM~max\F(r)-F'(r)\ 

*ttT*y , F'(r)lt&&ift1f;\ZtSl-tZfStm r g; Ttf) *B*t MW. £ & -5 . 

nmizzu\,*:zin7 • xs;uv ;7fc£<zmtl-S£;*«><5£:A6u:(i. i^m, 

1 5 



WO 2004/029906 PCT/JP2003/012252 

*(*&it 2 9 y , ^-0^m»iC3 0*<^«. RliO, 1 /m, 2/m, 

1 <Dm+ 1 ISPg©fit£$ty -5 R#»SWlCliflMS*-Cfc«6i:iRje-r 



m 2m m 2m J 



R JEW leffefc Z.<Dtztb. l # g ©f&pgfii * //« £ T? <7> 3 m # flj HI 



o, - + -U © ffi ** is m & & t -r * c: t ic -r * . 

m 2/7i J 



IS 5 IC, -> 5 zl U - v 3 >|c «fc-5tHiSL»5.<0«l^;i©«ftlCOC\Tai^So 
ffiM j tf> gfl IE i£ 2 0Fo1S<D«8SLJi^lc s fc-5iE^¥^<!: LT^Si£tl 
15 <h£<K£UT, i/Sal/-y3>lCkyctl$SSU. ^yiUStj^UT 

s y -5, io, 20, 4 o o 4 an ( i ■Dcommofliftm&T-'? zftzrztt>iz 2 

<£0Pp^S£ 5 ~ 4 0 flfijffl Ufc <»: l\ ? d <t) £frO> 4 0r«1I3 0 0 0A^<07- 
o/fc (C<7)^PgT©«ljSU|aI»5 y (i 1 ) . 

25 £#<D<r-;*-e&5^e>, fgjgLffc s = 1 , 2 li, tc* UT 
( 2 Igtt^£*iJfflUfc$igUSfc<Z>H£j£(igteTfc s = 3 £ LfcO) .C 



1 6 



WO 2004/029906 



PCT/JP2003/012252 



m&m'\*m&^>tfT^zz£tfftz.m7 b ici* s = 1 o . 07c ici* s = 2 0 % 
njg^t9 4 8 oa, mhim 3 Jsao^-^-e^y . ^£S5fgic&A/T*g& 

lNTm*e>ft£gP#^tx;i/lC-3lNTlliiy! Ufc. C ©WttWa^T^Ki, 2 fit 
CDJSBEJS^x;U£^IE*-«C£lCj;oT^e>ftTlN<5 < , S£oT, C©gj#1»jSi 

ft 315 st * e> n t # <fc o tz m $i t£ & fit * 7 s j u * * "j m r % & m tt (* * & t * t o * <t 
* % h ic fc t \ x m c ^ e> ft # » ^ t x ; u * ft * *^ e> & m t & o ^ p& s j£ 

20 T^KtiffcJtR-r**:. <fca<fE £fr ±:fc«5o ( 1 ) H S 

tt, 9ft I* 7*-* #2 <IT 1 3!7ct«SCi*g*bTUS^, gPttifl^T^U 
(i, £<E. ^ifcjcx-* lcj@ffl-C#<5. (2) gPSm^T^Mi (fSPgJE/fc^Ex 

TfcU, 2 fil<!: £fg(Dg£x-*<&#tf |c<&ffi#iJT&£. (4) gP^^^U 
<s *J£l=HHj&*£Gfcl\. (5) gPTm^T^Mi. ifOcfcpfcfi?^ (©£) 

^^-ct>o^e> 1 <ogp^^^ic^^-rftifiSfflT^-so?-c/^ffliga^i£tN. 

1 7 



WO 2004/029906 



PCT/JP2003/012252 



(6) «3>»j&tx;Mi. 7-7, V1£\1-Q13.< SKIKT i -^lct)§^lciafflT#<5. 

(7) gPSm^^JHi* (Elg) <o &te®Ltfim x.Tfc d&PgJgJ&^xJl'* 

li^DfcU. (2) lE^Sm^t «g ^7 1£ ^ (D Jl(g t& « ^9 1^ . gBttifl^T^KE):* 
#18: l&K /Strict US l\ (SOfitiWlSBITJii^^^^t *>[a#|i*|f|) . 

mizrztmtotiZo * <o£z> tame, izit* 2mwmzmm£tz>i£*m<Dmn 

auma^^u-ci*, m*iiftx®m\ztt?z&m%<DM&zt%&-tz&iz. 
m& (o) ^e>gs^ ( 1 > f T?©r B iT2 5 %mfr<D&ftm&z £ >z-2>z.£&vg 
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*o ^fcftlCli, »l£ 5 ICfct^T 0. 0. 25, 0. 50. 0. 75, 

1 iU5 50<Z>fifi£IRy 5StfiSa*^^.T. gP$m^£*&51-f <5. P£j£^ 
f *»5t3 lC^£ft<5JSB/t^.*-* a (8655"]*) Stfb (fflilfi) te, mCffi 

/ 1 ^ * - * * z ft m tfi a m w c & m s n *i £ © ie r <d w & t u r m. si <* n 

O^TfclSB/t5*--*a;&tfb<DfiIlil3D-e&£. 

e>*ifc«¥^#-?-n-£*to . 25, 0. 75, 0. 5 0 tmrnzftzm-zzm 

C©i§^, 0 <h 1 t&^itoZt 5 fSPg©gP#i#/££ffl^Ti¥{ffi£ftT^a 
,lCg|J^^^iO. 2 5, 0. 7 5, 0. 5 0 £ttA-f£ C £: lC«fc r>XHk(0 «t 5 IC 
[»32] 



= 4[{(0. 25) InP, (J) + (0. 75) I nQ, (fl) } + 
{(0. 75) InP, (0) + (0. 25) I n Q 2 ( 0 ) } + 
{(0. 50) I n P 3 ( 0 ) + ( 0 . 50) I nQ 3 (fi) } ] 



£ r.r,(0)-pj(rM P j( e )H 



i-r>(0,(0))) 
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mv u , mmon^nffiniztbiz. (a) s ni^o^i < coai 

Achievement) » ( b ) X & (Grammar) » ( c ) i§ & (Vocabulary) » 
5 ( d ) X^fSfiJt (Style) » (e) |g IJ ^ • -fcj g| (Mechanics) £ l\ 5 5 "3 
©fPfiffiS££g!5£U, * ¥-*>#r£im-C&ftl£. (a) j&» e> (c) IcJiqx.. 
(f) %t5tf>3lt*§£ (Fluency) * (g) (Pronunciation) £ i.\ Z> 5 ~D 

ommmnzmmT z\<oj:otzwmmm&nfc*zm&it. mxi*. wsn<o 
io lay ittsn.\&ikv ic*£aiT<& v&5uz*<t>tzi\, ise>^xi±fl)^y^ 

KrUSStSUTOfclK /I > * 5 1 3. x - > 3 >«t|9IS o T O -5 £: £\ fclKloOft 
g/£<**lT^;S:l\J ©2f (1X1*0) T»jSSn*. -tftUtt©!* ffli 

saicMLTtt, 0*61 * -comic 2 5 %^j^<Dgp«-?#^$fF§-r-5»^*?7 

5 . "3* y ♦ Sfcit 5®r ,,1:, 0. 0. 25, 0. 5, 0. 75. 1 £ l\ ? 5 

#b (bks) ±m<Dm£m&iz. mcr$mzm^*m<DTX McfcfrUT 
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@ 1 IC(i. ^^BilcfcSf^ h • yXfA®^ 1 ©HJHS0U ©«ts^^$nrt> 
io -5. *P6Wlc<k5y7fAlc«k5Tllit, HJSS&^toS Sft*^* h 

hJSHSJI8i(C&.5/t- y-f-)V • zi > tra.-^T&<5SK#3.- y hi 01 

15 T/t-y^-jU • =1 >ea-^T*^5ifaz 7 hi 01 IC A* $ tl-S^g^^ 
li. 'f>^-*yh^t'(0^'yh9-*1 0 3«^LT, hi 02 

20 fiJ£lcfl!j£#zL- y h 1 0 2 Cii£m£ft<5<BTMi£:< . :©7^ h ttlcW 

s-r*^;* hwnir-A i o 4 izi\z>iz/uj&*>nizik-c> &&.&&Tz+frt>m 
w-e&ztwmt* n<s^^#zL- ^ h 1 o 2 ^sie>n-5©*<-^fl*iT**. tt, 
hfit-/u 0 4« s 0 5 ^iBSx-co*. Ki7-^^- 

* 1 OSICIi, ^Ur^ h i: UTIUWS;*tlJSB/<7J*-* (&5t 3 (CfcltS^JJiJ 
25 ^aStfBHib) #^a&JttJ££nTl\*Pp1SP;&<fEHSnTl\<5 0 hM 

1 0 4ii. s«f^]i$n«t. ffis-T*-*^-;* i 0 5^e>-sioFpi 

S£2URU> jSJR£nfcFo'!SS*£gt&#3.-y hi 01 ^jUffT*. 

@ 2 IC(i, &&mZL - y h 1 0 1 (D«ES^Sfi?^tlTUS 4 v h 1 

out aft. -f hgjUitl^WtS-iUWa^-VT^ • 3>ta. 
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ftA^jgiTifcu, nmA&Jjmm 2 0 9 i*. n tuy x-s^t.m-kize-q 

mtfiT* htit-A i o 4 icfciNT^sn. isw^ms^^^n*. m^ic 
K^utf^ htit-A i o 4 a^anf^n^-f *^u-< 2 0 8 ic^sn-s, 
xii, * ^-^^^tsm^Ata^mm 2 0 9^e>a^$n-5@^<^u^;nc-&t> 

> (njzAm*mw2 0 9) ^^utiBg^A^t*. reic gp^^^* 

iM-r > * — 7 x - * 2 0 2 <t -f > * — * h £: £ tf> * ;/ h7-^ 1 0 3 <h £ ft 

lt, m^m=L-v h 1 0 2iciH6n«. fc^u, Buc&^fcj^ic, «mfi. 
si^^zl- y hi oi frzmmizu&mo.^ v n 02 icasm snu t^u*^ a 
iz&&2tiz>(D-ei*u< % ^©fx h$if wet st-Sfx ht 1 0 

4 iCUofc/uigetlfc&TN m&WtE-f Z> * A» £ -5 £ #aj Sir $ n«5 

h 1 o 2 ^ 21 e>n a a. -£»tf>f?^#m*o-ca>€>iSA 

f <5 05 ** to m ft T * -5 £: I \ ? iS £ <£> $1 01 A> £ *> C *l li M t& T 3 5 . 

@ 3 jCli, &&m=L=. y 1-10 2 <D«fg#ia8?3*lTO-&. S^^ZL ~ y h 1 
0 2 (i. SKfazy hi 0 l tmC^vlz. mn. y h&l&Jitlt£ 

ttS-«ftW«:A-vtJI/ • u > fcfi . f btz£<D*y h 

9-^1 0 3 «^LT5Kfar-> hi 0 1 Xtex* hWStf-A 1 0 4 a>e>2S 

e>nx< sas^iss^-x^ *:/u>r 3 o 8 ic^^u. xi*. ^tr-a (w^Aas 

^1^13 0 9 ) ^e>ili^LT, h'^7-57ftt'<DA^gl4 0 7 

TS^tS. <(>*~-*y bte£<D*y 1 03$^LTf 

* h^str-/t 1 o 4 tcjgin-r-s. 
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mo.- y b tm&m=L-y btT* h^mv >*-*y 
\B\&zm^rzmm*y b7-*<Di&mm*.£ uTmmztxT^iz. u^u, mm 

20 <OA?lgg 2 0 7 ) $ffllM, ^fti'roXf«^'fy'f>t5iKStiIt5 
* \Zffiz.HV t>t\ft^<{ & a? *> m 3 QtfJkAttlftSS 3 0 9 ) £fl*l,T, 
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5 -5 (4 0 0). xX 1 0 4li, CCDilfclfCJfcgLT, 7-ff-f>^ 

1) . C£>>Ii8?tf>l&lcli, c©gS*#lc«b££i£jSftxtffislctt^£fim©«j£ 

15 SIlcgtK x* h • ^xA^Sgfltt-CtefcO. 

zmiz-fzmmmxmjztsiz bmmtfuzifsim-c&y . *§siii:j;5fxh • *> 

1 0 5 !CiE1g$tlTtN-5 5g®©JSa/t^pt JiBElcJf S$nT^^<5ii£• 
£«Tfcl^i§^<t#^a^?-r£c tic*!:*. JS l /t ^ * - * ©Ji^li. o <o 

K#©«*aiciE**ti^:^lfe»fffflli«J^niic«:*. £7t:U. IKkSfrliJSlJK 

tiyt^M(±, v vm<r>*v v v — o i 03 $^L,TSKtiz>> 1- 1 
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0 i icsifisn-s Uf^4 0 2) . mm$tiit?$mte. t** hB&vfsim 
-cancer xzns<< 2 o 8 icfcux. nmm&offim-e&nifxe-fi (mi* 
A&*giW2 o 9) a>e>gs*#ic*ti,Tajs<*ft* (^7^4 0 3) . gs*# 

-5-oajs$nfcroisic»ur, sm**^ >-r-5^^-c» xi*. fugs 

1 0 2*^f7hfit-/n 0 4 ic,£yF*fia£ftTi\-5£x:/^-^<7>7£ 

-fe*#&<*tU hMtr-A 1 0 4 lC§»£ftTt\«fi¥^£S;S(&fca6lca! 
-^M 0 2 legions (7f^4 0 6 ). KicutwurcSP^^^ 
tr-AI 0 4 iCigSI-TS Uf";^4 0 8) . tttZU* -flftfl*)lC(i» d©<fcp|C 

T7,hmm.y--*-\ 0 4ii. s^^zl - >> h i o 2 j&>e>g«u*:gp#^ 

££»5t5co;t:g|?|gfc|c{-tAL» tfc* e (DmiZ.Z'riz) Ut^4 0 9) „ ±at 
0) . 

UT&r£&fiz> mmZ'StsTX hT&oTfc, «eS5S03SasmsiS<!:PHi?&:fig 
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■fZltlblZ. 2 0 0 3^5^210^628 BlCfcUT* ttS&* 1 2 *lC«fc*^ 
=J7£^14iSISfB££fro£:. ^ilttt, 3 @«g(*T:*:f6fW iz 

cfc-S^* h • i^xAfcfflOfcSSfgfigrt-r;* h£Se*UT*>e>l\, 73 7lc^t 

10 a^^S-PplScDJSB/t^y-^OJi^^^^^icfcS^^ h • ^X^AICfcOTiS 

nz&?iz. i @a^6 2 @i izts^T&mBj£<Dmftiz<i:zngL<Dft± (-as 

Wlc(i r 'J/\--0-;i/«imj 3 lal icfclj m (4$ 

TtA«a en/to 

20 l^U, f^m5t&SH7?2 5 0^M>f<5. 4^61 8. 5^05*3 
7 h <DU%\{=2. 2%frP>7. 4%) V&V. h-^J^37Tt) 3 %<D&®ffi 
T?iR$oTU$. ftoT» gfcofcFnlS^SSaUTfc^PfllCcfc*^* h • 

/fcJlUlcfccr* 2<lfi*j^:^fiiiiicffltN e>tt3:£&l!§&<&i§£<hHt3£i£Jil(;tE-icfc 
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W8B»<0§&U:. McmoiA (ii) tCcfc^fftP&JE/E^T^UtSBtt 
(Figure) (Table) £&OT, iUT IC 31 ffl f -5 . fcfc* C©itXli, C 

io <D&&\ztsitz>®9cm±m<DmmiitiiZ> b 2002-27 

9 5 13 #ailii£ttrt:¥fiSt9 R 2 5 B OB^^T(i*Pia-C^ o & 
#*:3*AFBlf4^gP<Z>*EM-e&<5 IT AFa^f4^W^JI 2 4 ^lztsi\T¥tmt<ft1t (¥ 
4^) . Witt* Z<DM2HL Zt+IT-T. h/^*££BllCfcU;fcfc<&T(i£:< . 

<fc y /£tNj^ffl(cot\T'bi-SL/TtN-5©-e, rpoisj T*fifc< rjsej % rg& 
i . W5t©aw 

2SSa->77^ y £ ^E^U (Birnmaum, 1 9 6 8) (D«fc ? & — fl£<Z>JSB K 
&3iw-e(±. IEg. ^^<0<J:5/<i:2 0x-*£teJI^£C£;&<aj3|5££(:fT&y » 

< IS * o =b J* T (i & < . &oA><&#*fft^JU#liafg£nTi\.5.0iJA.tf 

Samejima ( 1 9 6 9 ) © ffcRt JS US ^E (graded response model) * W 

^Rfi^X^U (rating scale model; Andrlch. 1 9 7 8 ) ^ partial 
credit model (Masters. 1 9 8 2) I* C S <Z> ft S fi*l "fo <0 £ £ ft -S . L J&> 

CO«fce>/«i:«i5ilC^*, #ffi2ET(iigf$ (2 0 0 1 ) ©SP^^^^Et^U 
(partial test score model) t f*. P£K /fc^E T^U <t <£> it 8* * v 5 3. Is — -> 
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SffT\ (2) £2S5T> f l/T (3) * 3K5TfT? d £: IC « . 
1.1. IfcPgSJ&^T^U 
m<iOJH^it«:J#-3|g|5gS^$fF§-r* Samejima ( 1 9 6 9 ) ©fftPgS/E^E 

^^^^^ cdTiir^ b<D$>z>--D<DmmfiHfzmx. : g>z tiz-r 

®UI3i®lcj5J&Ljfc<i:£ 0 . 1 i^-S^* x £?*>. 

[833] 

i?(fl) = i>(*-l|0) 

[»34] 

j>(a)-i>:(0)-<u(0) 

[IK35] 

P„(0)>O 

& IS K £ J5B t ^ ; U T £ . £ u 

[£[3 6] 

i>o'(e)-l 

[»3 7] 

p:(o)-o 
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T - -f 'V £ ^EtJV 
[»3 8] 

5 ^(0) = ; / 1 /a 7 v\ " =l,...,m-l 

£<Sj£-f£. 2x5* 3 5 &.<D$k®-<»1Zlto* a li£x5S 3 8 £>£T© iC&il LfcS 

10 1.2. gPttiH^xJU 

SPtt^^T^UTMigPttW^* r ( 0 ~ 1 0>fgffl) <t-f<5<!:#e£[ If 

<o *t & *;g i* a* ft -cm <* n * . 

[839] 

20 T€r-5o C(D<fce>fcgP##£^;U«h*i&UI|jte£#iL;fc 2SaP^7f-f y £ 
0 0 2 a). 

1.3. JllSttfliji56>&<Dttft 
»5M»jSt7*.JU0»att, JUTa.fc^fcfcCDT'&'S (BSSK 2 0 0 2 b) . 

25 (i) na e»(±iS8ij^ ifflngT-^oi'jffl^icfotb^ws^ u^-ru. 
( 3 ) i'^Ji^^^s/iag^^T^fii* o ~ 1 ©gp^^^ics^-rtiifigffi-c 
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£«5<3TJ£ffl$5H;&<£l\. (4) g ffilfi© ff ItR & lc t> §1 (c ft ffl T 2 * . 
(Ct>«f5^§a-C*-5. (6) 2 S»P v^-^-f u/^^E^^U*!: v-A L/^^ODT 
5 SOT. 2ifi££te<DS£^-*fc<t*T<DgffllC<I:f'JT&.5. (7)testlet/ 

^ (8) ^^,£(C^ 7^U£?S®ffl UT^^tu^- 

io (7) ( 8 ) lcotNTIi*WS?T(±iaU±(fTU^:t\X>«*#gk«h LTIi^^TSt) 

e> 3 o^JUio^FBi^/t^/Sfflw^tsi^^nTtxs (0"j*.tfi?p (i 999) 

15 . (3) ^^$tlTO-5^#ffflV7h^x7 multilog "f -5 . 

(4) znztztOs #j£Pgic*t-r -5s^(c$Tra/D*^oii 

± © <if © * m t *t -r -s © ^ ic ^ i n t ^ in *> m * * . 

25 ,6;&<fPfiIlc&S<i:fc3?. 
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^&fez:£lZ&&%<Dft1tiZftlitUT&titZZ.tlZl3i&fiiZ : Z>. ^-ftllZUX 
C<&<fc?fcf"J£#£S-;*TjaigJg/£^;i,(i (*LT^£T?$I££*lfcJ&<!£ 

5. 10. 15, 2 OOffiO 5f&|g-efPfi!!iUT^fc<*: 5 IS 18 <E> IS: ft £ J& 

15 2. >>Sll/->3 >lC«kS^g^ 

frit Km izm&Ct 1* iti&ti:[.\ 0 mi*'® j&^T )V £.f9ifeE.fc : ET )VO 

o t u & i mi is t)v<d mm\$.tfmm-Q # . 
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5 sssij^eiBKi. o . 6 5, twins o . 2 5 , tpe o . 3 % ±m 2 . 0 CDW 

*m&e zmmiEmftifuz'&iTftmis. 2 s&p >>*^,f y ^t^u 

ccair-^/t^-v*. iij(fS[5oo, niiB[2ooii/T#i oiatgy 
t. co-r-^wpi— eiBt© 5 -roojE^ofa^sp^^i u 0 , 0. 2, 0. 

4, 0. 6, 0. 8, 1. 0<D 5 fRmomZii Z £ls ft. ?ti.t> 
15 SSPttiH^T 5 -*!*, ttll*tk(*2fl7*-*&nttfC5 0 O-e&Stf. HB»li 

^ 5 0 0 A^iI*QUT^PXAlJ^r-«> g > ffl <D ^ - * £ U £ . 

2. 2. apus^t^u^wat Lfc->$ zl u-«> 3 
20 T^i/fc, -e<D^i^tg^««: ut 2 e^p vx^* y ^T^n&is^-r-s. 

ttzZo zommmzmfei-zftto* 1 o#*jic&^t3S£<* 

t isi $ ic l t s 8 & © /j\ $ & t, o e> m ic i y # m. n s /£ a & <o m m m z m. 

SSf556m<DEK (0 © ± E 0 i|B| <a * # £ © *ni 1 ~C$> 
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5 2. 3. SS*<&«t£ 

•Si^© FORTRAN ^P^^AIC«to^.gP^^^ I ET f ;Uffl-Cli^SP|B*g3C«| 

mmm\*-3. 5~3. 5 vmmtmtb, ^m^(Dm^m<ommit o . 02-2. 

0 £ 

2. 4. i'Salz-yg^^l 
15 Si li, SflSmjS^ET^HCfc ij ftfiK Lfc v 5 i l/--> 3 >t-2 (&TSB*m 

{£©*ai!i-e&«5„ fefc'ufflgui, K-juwjiiati tiiis to -s (jut 
oi*-ciiMJ*a>¥*SsmiilM (mse) its 0. 0014, fflitaizBl LTii 0 . 

SfS^^-ZUDgSSiJ^itT) MSE liO. 0 2 7, fflitfiliO. 3 1 £ £ -3 T O -5 . 
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ftrd vmrnmizmuxu. &teRfcmm<Dmmm<Dmfzm¥&i\z&z>x msb * 

££t&LT*<fc? ($2) o ^P^AiJr-ya > K fc O T ® ffl (* $fc <!: 1^ 
5 Sfil«^:CDffiS(it^■rn'bgp^^^7 ^ -^A^It^<D<l^±la]y , IEg»^^lcBiU 
T li * * T)V m CD £ # & * f 5 C £ #5* * tlT l\ -5 . 

ft*. *^3>frfl<j|cSfit«l:CDfflM^^ 1 Stfa 2 IC J± & L T ^ {£ 

20 o®&&e<Dmf£\z (m&m£<D*i*$a£t i fr< tux. irv&mmmvfrm. 
6ti*. fcs^gp^m^^*) 2 v?*-^ y z^tk ux 
h 1 iz-D\.\xitn&j}i\ji<D¥-%i&mmm (mse) t±. o. 2993. lisicgg 
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t tttofr -5» m. 5 ic^ uttmm 8,1 5 li^-^-fe m (o+omfetinmw 

© J: 5 *t to * ft g «»: 3 c £ IC IS: Jg J5 ^ 7 s ; U <E> Pal §1 ^ ifi W £ -T -5 £ m 7L «fc 
o.U^^^)l[tmtt^^0><D^m^ : r)V<omm^(O MSB li 0 . 0 1 36i 

a « & <z> «t ic gg l, x li js 22 m x m ^ t i* /£ a # % m -t % «i & 14 *> * n x o 5 

3. mmm? 1 -* iz&z&m 
20 3. i . mm$& : ?-*%.u&&.<Dmm 

6) . ri. ,fc< fcTli£-5j T4. £o;t< &Tte£6fcOj © 

1 <0gfl#?f|/5<J: UTffilt Sfci&IC. #ls|g|£m£ x r = (x- 1 ) 

/3iSil/T rO.1/3,2/3,1 J © 4 IS:P££<!:5gB$m/£iT r -* £ U/t. 

Tli*i6 ( 1 9 9 7 ) #li$tlfc^. 
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3. 2. mfsimT-fo&mtmm 

7) . CtliUfcKDJimiST*-** 2 fii^kLTji^© 2 SlStP v^^w y^tx 
;UT#WUfci§^lct>£t;s.;t<h*(i 4|ftKWJ£<0i§^ 2 fiHt li it S to Ic li 
5 I8:l^2«:1 IC, fft|B3 $ 4 iCg^&A-SfcfclC^'SSimT'fc-S. 0 7 <3D r 2 fit 

1 (BUS 4 ©i¥JJU02p*Sila]g*SJII£ 4ffii 2m<DmH;-?Ut&lsTfrZ£Bk<mM 
Jfcfc'USOffcfijclCfcfcoTte. 4ffi2fiItN-rtlO!)l#^ i fo±T<DlHl«:$ 0 

2fit<bUT^6n*7 ; -^ics^#^a$n, Ht£<*tt*;ta&, z.<D2m<t£m 

15 i1z<Dtifrt>. 2ffi<k^JSB<l:-r-5cilc(i^>^>gFo1 i t>g|'5o 

£. C<D/c«> 1 O -> 5 a. U - -> 3 > £ il AQ U Ac o ffc^S/fc^-* Of-^ -fe y h 
0 JS @ fc' I* £ <!: y . «»S*6^T 5 ;HC<fcy SSW«lfffifit**a6)S: 

■htfi*.* < t£Z>mfatfi&Z> £ £##5 (mse=0. 2 6 4 7 ) .fftPgSfS^T^UT 

25 a- }£#*ij£icg LTo&pmi!fe<&&<5 (i§)B#s^:«i3£ic<fcsjaasjB ( 

<&m£®#-im£*#fcfcUC<hfi&<tt&nTt\£) . C05fc«K multilog 
(Thissen. 1 9 9 1) |C cfc y @ 22g;£8t 36 fit t> MtH U # , /< << 7 * It (2 «h /u 
£*EfoS£l* (MSE=0. 2 5 5 8 ) . Z<DZHtm7Z : &<Dr$m£^7> £V l*=E 

?juizmmtfito* ci$fv«it5 *>©-c*^^t> un#o. ^^as^^^^g 
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7 it-n.-t^tmmmxm^(Dm^tfimmizis.< > s»ic multilog <om&. 

<ttliSt!lfcfit£?STO£<l:3T&£a*, Ml* multilog lifflgtglc;fci\TS?g 
fcjf J£fiS <!:£ o Tfc U * 5 * < i$T?$Tl^OC <!: icli&to y cojfc 

^lB$Jt^<D MSE fi> ^ISIJ^*<0. 0 0 9 4. fflit^^O. 0 0 0 71?»U. Jl 
22g*fft3tTligSJ5iJ?J#0 . 0 0 3 2 t iig^O. 001 4ift?fc (S9) . 

10 #iJELfc«££fiI£;*UT&<5.|^D<ai 0«fcU, ->SzLU->/3><hl^^lC. 
E 21S^HI £ £#'J ffl U T *> SB5(5t < o T U -5 d £ & 

is Pts j£ t t^u ic fc i\ x '> »js i -c « assy ?j © ± n a 4 7 ;* # ^ a» -s c t. ic 

15 CTlii 7 Ol^^g^ftlSO^SICS^UT^ft^ii*)*. @ 2 ICJXB 1 (Dfllft 

*5^-r;U«!:(i 0 . 9 1 0 4 . SP^^^^ExJUiJ* 0 . 9 4 2 4 (Dffil$f & (i 
E^OfclN*-;* 1 5 8 8A©*"CiajLt. ) o SP^m^t-rJKDTj;^ ^ft 

£ X l£ > 5 =l V - *> a > - * © ffc/S<3 RSI IC £ ;* Tcttfc «!: OD *p (* ^tl , 
25 Jlte<bttJ£<I(D«BI/S:{*Tfc<IEgSJ[ <SP<SJI5<&i§^(i^tt>£i) £ <B fS fH t> i£ T 

■r « £ §fi (c^st€ * £ t. tz e tfith if e> n-5 # s> xs> 5. 

* Si © T - * li ^ m <0 m & X $> Z> tz. #) X fit li * w -c * -5 e> £ 5 6 tf> )l tfi 

3 7 



WO 2004/029906 



PCT/JP2003/012252 



if(c»»J«:Bi6A<«:^»* < K B 15 * *U ffl Lfc £ < ©fflStte ctilc^^-r*) lc 

mm 

Andrich, D 1978 A rating formulation for ordered response 
categories . Psychometrika, 43,561-573. 
15 Birnmaum, A . 1968 Some latent trait models and their use in 
inferring an examinee's ability. In F. M. Lord & M. R. Novick 
(Eds.) , Statistical theories of mental test scores (pp. 395- 
479) . Reading, MA: Addison -Wes ley . 

• m + 7f$m • mmm 1997 *^*t • m&ZLn^&^mi&izMt 
20 5? raiuyaw^^s*ia« (1994) ics^<^w m\u*m&Lmm®im?imm, 

104, 105-122 . 

mmm 2001 sas/6aiaicteitsep»#^io«taic-3i\T h*»w^s 

^#Sg 43 @^^^^ifeXS, 394. 

■ Sit 2002a HBKJSSifclcfcttSx* hOV^AOM^iSlcoiiT 

25 *%^lra3t. 

2002b »»»jft*^i:-ta>«ffl ff 1 ®ibmmmm9t& . 

Masters, G.N. 1982 A Rasch model for partial credit scoring. 
Psychometrika, 47,149-174. 

If PIS £ 1999 MaSx* b^(DJtm : C A TtfSCK: «fc*K»Jtt** (S22 

3 8 



WO 2004/029906 



PCT/JP2003/012252 



us r««ic>a3Bffiiftj mem smmm) . 

Samejima, F. 1969 Estimation of latent ability using a 
response pattern of graded scores. Psychometrika 
Monograph , No .17. 

5 Thissen, D 1991 Multilog user's guide. Chicago, IL: 
Scientific Software. 



3 9 



WO 2004/029906 



PCT/JP2003/012252 



f8$<Z>fg|3 

e> 7 * t ;* *im-Q& o xmmm t -h t n i /t ^ > - * tf^a&ttsg 

mfzm 2 > t: ants tifc u ^x* Mok^ux, mfisje^ie 

20 1t¥^^cfE1t$nTt^«5j|?g*gs❖a3L/H^i^^2 > tra-^icinfi-rs^s 

£ mr te m, 2 © 3 > e ^ - * a» e> s « u te ts -r * sp # n & te n ^ & <t , 

4 0 



WO 2004/029906 





PCT/JP2003/012252 



feU, Q, (0) li 1 - P , (0) Tfe^li^lC, 
[&4 0] 



- ^ ic ie it £ ft t i \ * n n # m r z m w <o ^ 14 t * * &g so ^ t m m m t -e * u „ 
t z sp # ?# & r } & m £ ft & it 3* (D ie m m m <o ¥ & ic j: o x m $ n x t \ * i§ ^ ic 

2 ji # A? <t is s * n «g * # flj <h <z> « s m -h o x. ft t m # u x sp # ?# £ m m w 



^(«)-g*ihM^W)+(i-'>) to te(«))) 



[»4 1] 



l+exp(-Da y (d-bj)) 



WO 2004/029906 




PCT/JP2003/012252 



t, nates i &um2<Dzi>\d*-*iz&vzmi(zm*&w.i:$i?(iAtimwtu 

6. A*gg<tm:ftgg<h£^*/i:SfS 1 0=1 VtT:!-* <t» O^-^yh* 
h^-^fc^UTftie^S 1 (0 3 Vtf:i-* ftTfciJ A^lgtt 

aj^gg<fc£^;LfcSfS2<Z>=i>t:i-*<i:. fiilie*u/ h 7 - * £tt UTitirfem 1 

e 7 * -t * RrniTfc o tin tmw * t z $ am i a ^ > - * #^«>}ft j£ 
£>s&#fc n H©Riffi*aiSu, tamzniz n F«ga>Fni®ic*r-r<5fiJife3®#(&jK 

d) nines i o>3 >tf 3. ants y Mcjcsgux* i^ 

§t$iiT?s^s * 5 <s n n (Dffimz mtimmr- * « - * fr^mm u ftieifs 

20 (2) miffim?-* *-xfr*>MM2ntiiim& 1 <z>=i > tra.-*icis«3 
n/tra-igicauTitirfess i ©3 >ea-*j&>e>M&<**ifcft?g£ieit-r'5*-r * 

^fy^ (2) ic*5^Ti5is$nfcft?^«si*aiugJnes2©=i>ifa-^(ci2i 
25 fi-rs^fst. 

(4 ) nates* 2 ©a > tr^-^icsifi*n^:»sic«uT4x e>tifcg&$m 

(5) mzxT-vzf (4) (cfctxTiettsn^sp^^^ r , tmnr^m^- 

4 2 



WO 2004/029906 




PCT/JP2003/012252 



muxrv? ( 5 ) fcfcUT. P j ( e ) li, SP#?fl£ r ^ISii j IC@WC 



10 iz<k?Tm$ti*M&xm£ IMrl (d)&m^T&®im<DmJi fl^i^sn^ct* 
7. it3jcja6f5$s<0^iiicfcuT» mite p j id) \t. 2/1^*-* • nv* 

15 [»43] 



9. IfjfcJg 6 fcl\Uf»*JS8 l5tltf>3r;£lCfct\T. 

(6) t 1 ^ t>wnm2t\iz$(k®<Df&-h'ftib&i&mvit±T'. s ; ®<oiEmofa-c 



[SI42] 



^(»)-^y(0ln(^(e))+(l-0)ln(fi y (e))) 



l + exp(-Da y (e-fc 7 )) 



4 3 



WO 2004/029906 



PCT/JP2003/012252 




1/18 



WO 2004/029906 




PCT/JP2003/012252 




CM 




V 




m 


r>oo 




Mr*- 
■Rcvj 


V 









2/18 



WO 2004/029906 




PCT/JP2003/012252 




CO 




112 



3/18 



WO 2004/029906 



PCT/JP2003/012252 



400 



401 



^fxh^s-t*— /<i 04ic«koraia$tv-&^^Rga*<2i«$tLi.t. mvtetitzt 



402 



Baa-cfe*i.iixe-*(#^Aa*se209)^f,gK#icMLTaia**L*o 



403 



404 



405 



I^itazvH 02fr£rrXh^3-y— /<1 04lc«|:yBa^$*tT^*^i^-v 
^<0T^-bXjb<nc**b-S. /<1 04lcSm$HTt^fl?^$«^(7>fc 

jL=:-vhi02lc^e>tvi) o 



406 



407 



«^isas*<s «^#i--vhi 02*ve>^xh^a-9— /<i 04iciiisi**ii >0 



408 



Whtlt-/<1 04A<. Rjft#J.=<yM 02ANf,SfiLfeg|J^^*»*5l=ftAL-C3tgiia 



X 



409 



410 



4/18 



WO 2004/029906 




PCT/JP2003/012252 



05 





1 E]e¥«D 


2@l¥ife) 


3@@¥^ 




»J*->^ (250 JAM) 


154. 2 


160.8 


158. 2 


6. 6 


U-TW >^ (250 j^M) 


158. 5 


166. 9 


177. 0 


18. 5 


^-f^ >^ (250 jAM) 


147. 1 


150.9 


154.8 


7. 7 


^tf-+>^ (250 £M) 


142. 1 


147.5 


142. 3 


5.4 


1 — ^JI^aT (1000 jAM) 


601.8 


625.9 


632.3 


30. 5 



5/18 



WO 2004/029906 



PCT/JP2003/012252 



< CQ O Q LU It O I M "3 ^ J 

Hf Htt i + H 




6/18 




7/18 




8/18 




9/18 




10/18 




11/18 




12/18 




13/18 




14/18 




15/18 




16/18 




17/18 




18/18 



INTERNATT 



SEARCH REPORT 



onal application No. 
PCT/JP03/12252 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G09B19/00, G06F17/18, G06F17/60 



According to International Patent Classification (IPQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 G09B5/00-7/12, G09B19/00, G09B19/06, G06F17/10, G06F17/18, 
G06F17/60 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Kbho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 

JP 2002-6734 A (The Society for Testing English 

Prof iciency, Inc. ) , 

11 January, 2002 (11.01.02), 

Full text; all drawings 

(Family: none) 

Giichiro SUZUKI "Graphic Tokeigaku", 1st edition, 
Jikkyo Shuppan Co., Ltd., 28 November, 1997 
(28.11.97), ISBN 4-407-02390-2, pages 122 to 124 

JP 2001-56634 A (Toshiba Corp.), 
27 February, 2001 (27.02.01), 
Full text; all drawings 
(Family: none) 



Relevant to claim No. 



1-9 



1-9 



1-9 



| | Further documents are listed in the continuation of Box C. ■ [ See patent family annex. 



"O" 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 



Date of the actual completion of the international search 
19 December, 2003 (19.12.03) 


Date of mailing of the international search report 

20 January, 2004 (20.01.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheets fJulv 1998) 



CT/J PO 3/12252 



a. &m<Dmi-z#m<z>#m mKttm&m (ipo) 

Int. Cl' G09B 19/0 0, G06F 17/18, G06F 17/60 



m&*'fxoizm.>bvm& msmmm u pc) ) 

Int. Cl 7 G09B 5/00 - 7/12 , G09B 19/00 , G09B 19/0 6 , 
G06F 17/10, G06F 17/18, G06F 17/60 



B*mnmmm&ft 1922-199 6¥ 

B*m<&fflmmm%&m i97i-2003¥ 

B*il@Hffli$&$ 1994-2003¥ 

B*mmmmm&&4tm 1996-2003^ 



mm-rz 



JP 2002-6734 A OtfHSfcA 0 *^Rtft3fefft^) 2002.01.11 

(^7-5 y— fcu) 

1997.11.28, ISBN 4-407-02390-2, p. 122~124 
JP 2001-56634 A <t*5S£M!tJK£) 2001. 02. 27 

(77^; y — & u 



1-9 
1-9 
1-9 



roj n«ucj:«ii* % s*«picmx-r-5^iR 



tyj #icii)i<ofcsXigfcT?fcoT. ^^XiSttftKoiw 
±©S:iftfc0\ 38£f-fc toll WCfcafi-g-tfte 

r&j ^-/<fyh7rsy-xst 



BI8f8jiE£r5£T Lfc B 



19. 12. 0 3 



20.01.04 



B*B#SWf (I SA/J P) 
100-8915 



mm i, 



2T 



9 2 2 6 



03-3581-1 101 3 2 7 7 



i*PCT/ISA/2 10 (1 9 9 8¥7J) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



REFERENCE(S) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




ADED TEXT OR DRAWING 




